Low-density lipoprotein metabolism in cerebrotendinous xanthomatosis.
Cerebrotendinous xanthomatosis (CTX) is a rare disorder characterized by a defect in conversion of cholesterol into bile acids, increased plasma levels of cholestanol, and accumulations of sterols in tendons, brain, and coronary arteries. Despite the presence of tendon xanthomas, patients with CTX frequently have low levels of plasma cholesterol and low density lipoproteins (LDL). The mechanisms for a low LDL are not understood. The present study, therefore, was carried out to examine the metabolism of LDL in a 58-year-old black man with CTX. This particular patient had an LDL-cholesterol in the mid-normal range (149 +/- 6 mg/dL). Nonetheless, his fractional catabolic rate (FCR) for LDL-apolipoprotein (apo-LDL) was 0.45 pools/d, which was increased compared to 15 aged-matched men (FCR, 0.30 +/- 0.01 pools/d). His production rate for apo-LDL (18.5 mg/kg-d) also was increased compared to those of middle-aged men (13.5 +/- 2.5 mg/kg-d). Since the underlying defect in CTX can be reversed by administration of chenodeoxycholic acid (chenodiol), the patient was treated with chenodiol (250 mg 4X daily), and measurements of LDL kinetics were repeated. During chenodiol therapy, his LDL-cholesterol concentration rose significantly to 165 +/- 12 mg/dL; his FCR for apo-LDL fell to 0.29 pools/d; and his production rate of apo-LDL declined to 14.4 mg/kg-d. We postulate that chenodiol suppressed the excessive synthesis of cholesterol and bile acids, which had two effects. It curtailed both the overproduction of LDL and the excessive synthesis of LDL receptors, the latter being responsible for the high FCR of apo-LDL in the untreated state.